ANG II type 1 receptor antagonist irbesartan inhibits coronary angiogenesis stimulated by chronic intermittent hypoxia in neonatal rats.
Chronic hypoxia has been shown to stimulate myocardial microvascular growth and improve cardiac ischemic tolerance in young and adult rats. The aim of this study was to determine whether the ANG II type 1 receptor (AT(1)) pathway was involved in these processes. Newborn Wistar rats, exposed to chronic intermittent hypoxia (8 h/day) for 10 days, were simultaneously treated with AT(1) receptor blocker irbesartan and compared with untreated animals. The major finding is that chronic hypoxia increased the capillary supply of myocardial tissue, which was even more pronounced in hypertrophied right ventricle, whereas increased arteriolar supply was found only in the left ventricle. This angiogenic response was completely prevented by irbesartan. Moreover, chronic hypoxia improved the postischemic recovery of cardiac contractile function during reperfusion, and this protective effect was also completely abolished by irbesartan. Chronic hypoxia increased the myocardial density of AT(1) but not of ANG II type 2 receptor subtypes, whereas the effect of irbesartan was not significant. The expression of caveolin-1alpha markedly increased in response to chronic hypoxia, and irbesartan prevented this effect. Neither hypoxia nor irbesartan treatment altered the expression of nitric oxide synthase 3, heat shock protein 90, and VEGF. It is concluded that the AT(1) receptor pathway plays an important role in coronary angiogenesis and improved cardiac ischemic tolerance induced in neonatal rats by chronic hypoxia.